INTRODUCTION
Interest in the theoretical basis of insect phenology has increased very markedly in recent years (Bradshaw, 1974; Cohen, 1970; Giesel, 1976; Levins, 1969) . The evolution of phenological "strategies" via natural selection is of interest to ecologists and applied entomologists alike. Insect phenology involves responses to both "normal" and "abnormal" weather. The developmental plasticity displayed by a population may determine its survival in seasons of unusual meteorological stress and in turn may reflect a history of selection by recurrent exposure to that stress. The 1975- (Shapiro, 1978) . P. n.
venosa is normally double-to partially triple-brooded, with two seasonal phenotypes (Shapiro, 1975 (Shapiro, , 1977 under photoperiod and temperature control. P. n. microstriata is normally univoltine, with only a spring phenotype (Shapiro, 1975 (Shapiro, , 1976a (Shapiro, , 1977 Shapiro, 1974 and 1976b . Both populations fluctuated during the most anomalous year (1977) , but in opposite directions. Both were quantified by direct census of both adults and immatures.
GATES CANYON
The history of this population since 1972 is given in January-March 1977 were statistically unremarkable for temperature. The adult population of P. n. microstriata was almost nonexistent, despite the great burst of reproduction the previous year.
Four males were seen--one each on four days--and at least one Year Other than a soft-winged female found 13 May, no more adults were seen. Harcourt (1966) found that rain was a major mortality factor for eggs and larvae of Pieris rapae (L.) on cabbage in Canada.
Winter 1977 78 Under controlled laboratory conditions populations show an astonishing intrapopulational variance in the "chilling requirement" to break pupal diapause. There seem to be interpopulational differences as well, but for the purposes of Table 3 pupae from four Carryover pupae occur in other Pierids, including Anthocaris sara and A. cethura (Felder & Felder) , A. lanceolata Lucas, Euchloe hyantis (Edw.), E. ausonides Lucas, and Pieris sisymbrii Bdv. in western North America. They also occur in Papilio rudkini Comstock (Papilionidae), a desert swallowtail noted for its aseasonality, correlation of flights with heavy rains, and diapause pupae which may carry over for 6 years or more (Emmel and Emmel, 1973 and pers. comm.) . There is strong circumstantial evidence for this species,.that a physiological response to water initiates post-diapause development--the insect behaves like a desert annual plant with a water-soluble seed-germination inhibitor. Of the Pierid species listed above, some occur in xeric and some in more mesic habitats, but not enough data are available to say whether the frequency of carryover pupae is correlated with rainfall uncertainty in the habitat.
In any case, P. n. microstriata is a surprising insect to have the carryover response, given that it is almost certainly of ArctoTertiary mesic origin (Shapiro, 1975 (Shapiro, , 1977 One, the physiological-time or degree-day approach, began with Shelford's (1927) study of the codling moth, Las_peyresiapomonella (L.) (Tortricidae). This is still the best-quantitated species (Riedl, Croft and Howitt 1976; Riedl and Croft, 1978) . Here the emphasis is on the development of predictive algorithms from empirical data. The other approach proceeds from Darwinian principles and is exemplified by the treatment of Levins (1969) 
